Storm-driven overwash is a sediment-transport process fundamental to the 8 evolution of low-lying coastal environments. Physical insight into overwash 9 morphodynamics is crucial for improved risk assessment and hazard forecasting in 10 vulnerable coastal zones. Spatially extended observations of washover deposits have 11
INTRODUCTION 18
cohesive, well rounded, and not reinforced by vegetation, such that any steep slopes will 123 tend to relax; and second, that oblique or lateral flow into the throats from atop the barrier 124 contributes to the gradual shoaling and widening of an incision's initially sharp relief. 125
To determine the alongshore location of a new barrier incision in the next time 126 step, the model calculates a normalized hydraulic gradient along the face of the barrier 127 according to 128
where T (units L T -1 ) is transmissivity, R (units L) is the radius of influence, r (units L) is 130 distance from the topographic low, and A is the difference in elevation between the first 131 and second rows of cells at a given alongshore position. Where exhibits a unique 132 global maximum, a new incision will occur at that barrier cell. Otherwise, a location is 133 selected at random from among equal maxima. Motivated by the Thiem solution (Thiem, 134 1906 ) to steady-state radial flow to a pumping well, this formulation treats throats along a 135 barrier like an array of wells in an aquifer. We make the conceptual assumption that a dependence on back-barrier topography (i.e., incision becomes more likely where the 143 back-barrier face is steepest, and less likely where a widening washover lobe has filled in 144 behind the barrier), the alongshore hydraulic gradient tends to seed new incisions near the 145 midpoint of the longest undissected barrier section intact at a given time step. Because in 146 the physical experiment new washover lobes appeared intermittently, the numerical 147 model includes a 50% probability at each time step that a new incision will occur. But, as 148 with the diffusivity term, the model dynamics do not depend on this rule. Alongshore 149 spacing between throats is determined by ephemeral local maxima in , not by an 150 imposed parameter. 151
RESULTS AND DISCUSSION 152
We use wavelet analysis to quantify spectral power in the back-barrier shoreline 153 planform over a range of spatial scales (Lazarus et al., 2011) . Wavelet analysis convolves 154 a scaled filter (wavelet) with a data series (here, the detrended back-barrier shoreline) to 155 produce a transform of local signal power at that spatial scale. Squaring the scaled 156 transform yields a measure of signal variance (Fig. DR3) , and calculating the mean 157 variance at each scale produces a power spectrum. We provide further explanation in the 
